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(54) MANAGEMENT METHOD FOR SONET/SDH RING SUBNETWORK 
(57)Abstract: 

PURPOSE: To efficiently manage a synchronous optical network (SONET) ring 
by managing each network element in the SONET ring in accordance with a 
ring table. 

CONSTITUTION: This system includes at least three kinds of levels, namely, 
an OSS where knowledge is distributed, a subnetwork controller SNC as the 
second level, and knowledge network elements N'(1) to N'(n) as the third level. 
The type and the identification (ID) of the ring, the number of nodes, the 
status of the ring, and IDs, sequences, and statuses of nodes in the ring table 
are defined. This ring table is downloaded to each network element and stored 
there, and each network element in the SONET ring is managed in accordance 
with this ring table. 
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mmzzvmmisti* mm^yr^/m^ifthx^m 
z>tz#> \zm 1 s&zm 2 Ha^r >^7i-x^a^ 

(SONET) U >>/^S-r^SONET/SDHU 

iriH s o n et u >y ©iWEfi* V h 9-* X V* > h 
U>y*£**£:. HuE®a^>*7x-X^v:i-;V 

^»«ss«T*&86©y>yasflMis#*, ngu 
>yx-»^;vs8JG*y h7-?xw>h©*-n^n 

y7££^t?£££^ch1-£ SONET/SDH LI > 

Ut#B2] t9EU>^ftfttfU>^©^7\ U> 
^•7^f>70^-yaX SONETiJ>yrt 
©/~F©&, U>^©««, ^<fcr//-H©T-T5 ; > 

a:ft(M»tr« r^JSlj E^©SONET/SDH 

Mfc»B3] MGU>y«ptt^rr-^^ SON 
ET U >y<oafi©«»*E*t-*fc«&ttWK:JEif*n 
*£fc«**£-r*-rB*B2j E*0SONET/S 
DHU 1/9 ' h^-^OWttffc 

U>y (UPSR) *Pl2rlfil7-f >tt»U>^ (BLS 
R) ©4T&S^ *5±tf*7T^^llMh*30*77</t 

»££*rrs mim2\ e*©so 

NET/SDWJ • by-? «fim 

*)>9#feT-7Mfi* Wlft&*yhy-2XU*>b 
©WE* 1 JctfSS 2 fia^a-^KAffiT*? 1 V* 
;VB©»«. tt^W:»GSBl*J;W»2Ka>f>^7 
x-X^^a.-^tiaEfi^>^7x-X^v f jL--;l/ 
£©5fl©7 Hfecfc^KP^g^^TCii^lStT 
S r«#BlJ E«©SONET/SDHU>y-^ 



(2) »BH*7- 1 544 1 0 

2 

r»*^5j Bt©SONET/SDHU>y*^* 

MMffl.7] NemtKM «rGy>^»S«*K 

£ MTE1B 1 2 ©«a-f >^ 7x-Xti?a-^ 
i0 i:iEfiI^f>^7x-X ; t^aHH:, WE S ONE 

Tu>y*ai/Tfia-r5a»*^w*ct«4»« 

£*T£ W*JHlj G«OSONET/SDHU>y 
[M&H 8] MGS O N E T U > y BW*W 7< ><2J 

(CW) tffflfcffiBU CW»f^J:^CW«Ift^ 
)V*^tstt%\z. m^2<h%yr^n\%Yv\iv^ 
20 SE^tHUS (CCW) JSrlRHCfiBU CCWft^J: 
rXCCW««5 t ir*;i'ft**, 30oWE»l*5cfcW«2' 
CDifta^f >*7x*-X*S?a-;WW<&, WECWftfP, 
HGCWfiW, MBCCWiff, fcitffflECCWfiM 

MESS 1 ££tf!&2 /^x-X^ya^t 

Bff, NECWflHfc WEccw»fP, **WMG"CC 
w#b^* ^;i/cD^n^n©^^tc^^^;vgiHif a© 

*;i4*8«B©ttBJB 1 * AtflfflBJB 2 ©^-f 7^^ 

W*^7J E*©SONET/SDH 

[B#H9J a*©««©BCB, MECWEcfctfjKr 

l2CW^J:MECCWMft^WX^X h7 • h 

5pfi*i*fB©BKtt, WECW*J;tfWECCW«B 

fl9E*fi5fi*tttR£. S9ESONETU>yft©S9E^ 
AB*«B©«BfftWiX^y^i:, 

BBTSXxy^i, 

BB«J>^B*«Wllc»^T. tte^JUK^WilcJ: 
0IW*nttVillBCW**r««CCW«ff5FY** 

WE^R*ft«BK:«»an&ttECW^J:t«HEC C 
WBff^**T?fiBiSnT^fcBBa»©h9l:!y* 
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3 

cme c c w«g^ v *^ e»s $t^xf7^^ 

K> ttECttfltfc t3ECW#S, MECCWlMk *9 
Et©SONET/SDHU >^ ■ h7^<0 i0 

1 1 1 mexmsmifi. we u > yfc£«*B 

fcg^T, S9Ea#0>h7ty^S«rESONETU 

>^£» LTifrEJfs i £ * 2 cD^3^-f y x-x 
^i?3.-;ptffirEfiii<>^7x--x^^iL-;wces6 

t^SONET/SDHU^'Wyh^Of 

12] hu'E SONETU >£WS 6 fc. h«E 
MtV>b5\:y!r*tinmQ (CW) ftff*J:tKCW« 4? 

k-y^fefiBSfHilD (CCW) WP*J;tfCCWMf 
^*;U±&CCW*rtlKfi31"r*fc86©3e7r-f/tt* 

xt^a-^w©»Bcwft#. mecwjml wec 

CWftffc «SCCW«iOftft*;K5tftO, USE 

■IE#*yh7-*xi^i>h®fcftfc, litlEfg l fc£ 
tfJB2©*a^>^7x-X*^a-;VtMBffi*-f > 30 

MECCWKrff, »BCCW««©#^t*^© 

ttEJB 1 ±rW 2 tf)*-f yco^ **;Mg«MS «fc»t* 
v>r, 89EU>^«S1ff«&4ftf^Xxy^^ty. 

£fcfctt«£-r* lj E1&0SONET/S 

DHU • h9-^©tim 

U iSECW^tflSECCWffiSI^^^^X^^ h 

HfrE cw^i tffflfi c c w«a^ v jfflEa*a> 

ME^*^«»t. ffiESONETU>^rt©ffflE^ 

JJE'J^yftSilHIfca^T, «E^fi«*tt«fcJ: 
D MECW^cfctfMEC CW»fl^*JH£ 



W7-1 544 1 0 
D«»Sn»Vi|l»ECW*J;tmECCW'»fP^V** 
WE^fi«t«IBfcK»$nfcWEC W*J:tfifEC C 

wftf^^ y *^easnTv^iirEa*a) h ? t ? ^ 

OSltft4*«t*r* ra^l 2j ffi«CDSONET/ 

imxmi 4] »Ea*©h7ty***«»L*:« 
IC, MfiCWttfls, f»ECW#S> ttECCWfWfc ft 
EC cw««0ft^^*;KDfc«)CD^^^;HStt£Sa 
S9EU>^x-^;KZ)ttEU>y«£«*S 

3J E«<OSONET/SDHU>y h7- 

5] »Es-oNETu>y*Ha«-rsji 

tSZt*®®tt'?Z> mmil 3J E«©SONET/ 
S DHU >Zf • h7-^©fta*tt. 

[»#hi.6] »E^v*;p««tfi«-r*&ft<ott 

«E7U>ffc«»^^*^IC#U-Cl.ff^ *5£tffa 
?eS0NET'J>^if^7 bV-2X\s*>b\iZ 

#ut 2 ^j©i*:/3 7 A£<&tf i «^«tt*nx* 

X ; Ev ? ^-^tttESONETU>y©WE»l*J:Uf 
©ttEf 1 ^*^*****^**** M^tifcr-^ 
^*n* r««JHij e«osone 

T/SDH'J>y- y h 7-^ ©ffa^So 

[f*#* 17] jfflE S O N E T U >£f ft ©ft S O N E 

t^WS^T^ ra*«l 6j BfOSONET/SD 
H»J >^ . ^7-^©^ 

8] MEU • 7^x>x^7^y 

ICMJCLT*?), SONET^X*%*S89E*y K7 
-^xU^>hiSONET /IX ^. S9E^ h 7 
-^XM> h^ffll^*r'5i:i'6(C, ifJESONET/t 

Ctft»*tf* rfjfjRJgl 7 J E«©SONET/S 
DHU >^ ■ h7-^©WS*^« 

9] tSEU>y/^ • 7-fx>x^7^^ 
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Html 8j fi«©SONET/SDHU>y -1fy*!y 

~> a SSfe HBSONET/U© 

ftWfctT* TM*«19j |B«(DSONET/SDH 
U >^ ■ IM?** h7-*©fF9^fc« 10 

mam* i] oc-Nf^^it^w^7 

x-X»tt<**Sfcti<B, je«#oc-N**«e#s 

TS-Nl:, */t«a«^STS-N*3tft^OC-N 

j»IESONETU>y©»E#*y h7-£XI^>h 

0, WEU>^«rftfctt, WESONETU>y©WE 

2 BJS-f 7 x-X^y a-JUBO?- V *;M»*£Jfc 
IU ^?>t;i-ffi[|SfiiiS<>^7x-X ; E^^-JVtM 
ESONETU >y©ME» l * it8S 2 

»®y >^«€**^*nT^*u 

j»ESONETy>yft©ME*y h7-#XU*>h 

2 Ij Ei©SONET/SDH'J>^'t^7h , 7 
[g*«2 2] S9ESONETU>^l*ffii;iX^) 

m2 lj.Et©SONET/SDHU>^-^*y h 

[if #31 23] WE S O N E T U > tflWJSfo ? 4> 

*^2 lj E«OSONET/SDH"J>y • 
b7-*©^3#j£. 

[»#^ 2 4 ] ttEatffi^Ktf 2*^77^ A*T« 

j**nTV»a^tft*MHi"rft rgj*^2 3j taboos 

ONE T/S DHU >^ • h7-££><g£t;£ 
ft- 50 



^¥7-1 5 44 1 0 

(5 

[§t#*2 5] /re* 

ONE T/S DHU >jf • U"^*y h 9— 

:/££tfy >^<D7^x>^7^-^ax son 
ETy>yrt©y-K©fc wr;y-K(D7^T>f 

n e t/ s d h y >9 • v v y—z co<gg^&„ 
NHM 27] ney ^ i *rt^x «*y 
>^ (upsr) MWrt^-f >«#y >^ (bls 

312 lj EtOS ONET/SDHU >y • iJ-^y h 

[»#«2 8] ^^*^«Ks«gi-r5&a6<otway 

>^fi56fit«#* lttE&*y h7-*xl/*>hotiB 
■ » 1 fccfctffg 2 OKa-Y >^ 7 i-X^ya-mm 
t^^i««fe &£McttBmfc.fctf»2K 
a-f >^7x-»X^^3.-;WtMEfijS^>^7x-X 

T?$>2>Zt&ftWlttZ> ra*S2 1j |2«©SONE 

[»^2 9] 7h\ KDy^ 

r»*«2 8j EtOSONET/SDHU>y- 

[0 0 0 1] 

LTSONETy>^ h7-#£«3IT£fc 
[0 0 0 2] 

Affirm*. 7 5 -f^;niwirntf6 4 
tn;wh/» (kbps) o^o^tr-Krca-r 

*^e#tti#^t»w8, o o oa»>^y >^$n& 

kbp s tVOl'-MJ, x^v^^S-^V^O, * 

^^«Ds-o©i/-h^uftfnSo cnkDhm^u 

— h, 9^DDS-K DS-2. DS-3, . . . D 
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7 

ffl**£ (CC I TT) (DttftG. 7 0 3{:EptlT 
[0 0 0 3] L^bttWe, AJWHtftft^bfcx-^O) 

[0 0 0 4] #77-f Ae3!^XxAC9BB«(CfPK R 
W&vYV — 9 (Synchronous Opt i 
c a 1 NETwo r k) ftSWiSONETffitefliflt 
-ttllfi SDH (SynchronousDI g 
ital Hierarchy = mWr-f ^*;HB 
1#IS) OtXA-^a^fcftoT^S. SONET 

£<gLT*59, 7^»J*««Fffi^ (American 
National Standards Instit 
ute) ©3t7r-fA*afiffiHax^^^;HJBIi«Kfitt 
ANSI Tl. 10 5StfTl. 10 6Ki¥U< 

[0 0 0 5] SONETCO^-f >U-Me»*jatt, * 
n*ft*«5 1. 8 4W7Jtf>yh/#> (Mbpt)gjgH 
;i/x>f >^ • yUy9K3tzftoX\f*b. 5 1. 8 4Mb 
p s £^5U-httHJB»»«*i (Synchrono 
us TransportSignal) C V^)V 1 

(sts-i) tiftfn, cna***^^^ >y 

[0 0 0 6] 7^f >1/- h S T S - N©7 l^-A7*- 
v*H4, STS-17U—A0»SI©ft:«<OS**ffl: 
j&>&*£L;fct>a>T*»K STS-llil7l/^»& 
0 9 0AW hx 9fi\ -3*0 8 1 0/H hTSI^^nT 
V>5, £7V-At41g>&fcD 8, 0 0 00 (8 KH 
z) ±fiE4n*fc«), STS-10V-M45 1. 84 
Mbpst^ (o£D> 8 0 0 07l/-A/fj>x8 1 
0/H h/7I/-Ax8lf7h//Hh) • #P1*HK 

ttrrfcspNET«»fc:<»aLTM*OT, £*i&± 

[0 0 0 7] B12tt, SONETU>yi£ftePft£! 

* h7-# - yXfAO/W • 7 

^■I1/^>KN(1),N(2),... N (n) 
cn6**7y-f/t2Tli*^fo*«c:i:»^J: 

««tB-0«tflVi« . y-HN (1) N 



(5) *fM¥7-l 544 1 0 

(2) a, ^*W3tta«««&nff'rs*^U">3> 
XS^x^a (oss) fc*yyu>y$nTv^s. 

[0 0 0 8] N (1) frSN (n) ST®/— F&*t* 
f^yh^'XW^hlt S ONET07 K • H 
nyytr£££Mj£ff (SONET adddrop mutipiexer = A 
pM)j&*fc3ftT:&?K 3t77"fA2C01*©OC-N3K 

«BfC:^Tf4«iETa^ OC-NiWa>«f©ADM 

ftliVT ft##jn*.&ft&D (MX) > o 

[0 0 0 9] SONETU>yit flUMMRattBlCJ: 

0 v4 >X-f y^£/1XX-f 2 oco^rxrfU 

[ooio] ^-f^otx-^nsy-^^tT 

14, ««X-r^^Sl^&hU«$ii-S&«>tSONET 
a? 7<>WtOS^ffl^5. X-fy^SMm, 

Lfc2l@^f0y-FTU>^X^^5 1 ^«5it-ft« 3£ 
^ [0 0 11] AXTfflO#AenftU>^tCtt2*(Dffi 

KLTi9is7 7-f/w*o, ^n^n^2*rfiia«/^ 

^MltV^c Jl«)J;5*2*Uft©2*|pia«/^X 
&»j«LTVi«. d© ( fc5*2*H|a©2*lSl^Xa)« 

*-cflaft7 7-r^PS*iaKeasnft. e©/-f 
[0012] i£iAA<xw#y>yT?0). »fp*h7b 

[0 0 13] l^rpJ277YA* • ^X^J0#^.OSON 
ETU>^SH2fc^-T 0 ^(DSONETiJ>y(;H 
» «Atf5WJr©/-FN (1) -N (5) *t*0. 1* 
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9 

7M3kft (W) /tXfcfiM (P) /W**UT^*. 1 
[0 0 14] ^3a&i;3bH *tl?nWjft 2 7 7 

[0 0 15] H3a©2 7r<A , iJ>m, 

7Haofi te««i©»^^*^w i tm®<DRm 

0^77^fMOFl-OF4^2 

W2Kl«fflatU «0©1|§30«H*|rI««^v*^P 
l, P2i:ffiim 

[0 0 16] ±C©*a<3!)Vi1*n3&MCJ:-3T#l**nft 
SONETU>Ml U >yrt<&?-*£2!a** U> 
^rtCD^y-Mc^LT^AXDy h«S (TSA 
= TIme Slot A s i g nme n t ) , 9-4 A 
XD7 (TS I =T ime Slot Inte 

rchange) , * JzXfy'C >£T K • KPyTTSJCB 
f cd £7 p x ftfig ^%<ko\zMM£ nfctf fc 

*^t^5©»4, oss^o«a)iHflf3a^-;wffi« 

[0 0 18] 



(6) WMT7-1 544 1 0 

5K*tt**OSSJCjSoTSONETU 

[0019] ^1 2ics-r±5^a«iJ-^*y 

-^xu^>hfc«jBiJfc3v>K&3l*c:tfc«fc0, -e 
n6*y h>7— ^XU^>hC01-^TO^U-V3 > 

£MB**3b:n**. osstt*s^M7- 

[0 0 2 0] £CDfctiK OSSfo*y h7-^XM> 

^<fc^/*^«fi^CD*y h»7-^Xl/^>hdtjijp^ 
[0 0 2 1] S ON E T »J >yo*LUSit7-*T 

^^^^n^^nna ^nit©^yh7-^ti* 

a? S^3[«&t>ot^:D^ta&^. MAfct SONET 
•J>^ia&lHl«^ffl, SMRft 77h^x7/77 

[0 0 2 2] ftoT, *yh7-^0*MMBt*y* 
[0 0 2 3] £Lb£$£*, *»WO^jK«»B»^ S 

[0 0 2 4] **w© 5 b5r>t^oa»tt, ^ns^a 
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(7) 

11 

[0 0 2 5] LfrU cnemtfeWttttfe SONET 

©teste* u Zt\z£ 

;k *£v3>DCC£#JJ8LTSONETU>y©7 
[0 0 2 6] 3 61:, *5&WfcKk *s;h7-^©S* 

[0 0 2 7] 

[MS#*r*'&a&#3W] *§fcW©±»©B«K * 
(sonet) y>yft««i-**a*ti6tii«T*c 

[0 0 2 8] £<BffS#ST«eft5¥«tCE;, SON 50 

£fc, SONETU>^©&*y h7-^XU^>htr 
ftLTJg 1 *5<fctf|g2 ©M3>r >^7x-X ■ €ya- 

^7x-x • *^zL-;l^mfc±tf»2«»>f 

*©'J>£fx- F7-£Xl/*> 

7-^XU^>hK«#-T*2lt, j euT j ecou>^x 
-^ilfot> SONETU>yflO#*yh7^ 

[0 0 2 9] ±E©B»^-tn£WV©BW^"u 

nr v> *«s©* 7h7-^xi/^>h same? 5 s 0 



«P§§¥7- 1 544 1 0 

> h i»*nt#*>r >*7x-xs^a&»©iB 1 * 

n£©!g 1 *5«ktfSl2 ©Sfifrf >^7x-X€yx-^ 
©STS-NK, ifcSTS-NSOC-NI:3E»« 
MGW:SONETU> WoMr/H x KJSSte 

nfcfiat^a-jpsisai, -etrO^^x-y^ 

£*i¥T*&«>©^a SONETU>y«©# 

* y h7-^xw^>h©fc*fcu>^»ttsa-r5 f - 

!KK>^7x-X ; e^a-J«W5 : t^«KSi 
+*3fc»©U>iTOWIfc. fiSO^x-X^y 

t S ONE T IJ >^©!fl 1 $>£ZSm 2 K»>f 
7x-Xty i -^n^fflCDff^««^ 
«T*fc»©U^jf»e«l, *LT» SONETS 

h7~^x^;*>hlWT©x-*£i££U>^x 

[0 0 3 0] 

[ftUfl] *»Wfc»^fc"J>if©5ai«5 ff -*^-X 
ffl*r^^-©ffi©«8«**fiftTSx-^tc<*;0**$ 

2in*«iAtta»a)E^asig«»©*^u— >g 

>T©*S8M£:/n-fcX*\ *fc*©tt©WI«f6Tlfc 
fflT^> 0 Sfcfi^XrAlt SONETU>y4#© 

^U">3>©«*ft&B*fc«), u>^x-:/;i/£ 
jBE^Lfcfe©$ffJffl*r^ 
[0 0 3 1] U^^f-^Ht *yh7-?X^> 
hK©Mm, h7-#XU;*>h£ 

u>y©a»«««# (aps) , *bra*£«t©b 

3fcy*©M«tffci:2SE&t\ U >MW©MK» 
>J>y©7 5-AH**, U>y*yh7-*©«l©« 
»««ft^*&SONETU>y«««IB«*aT** 

£©?&*„ y>^T— ^t*nfcn*-r*7^=fu 
tt»*fc*»an*«fc'sfc«fc-tr*5©-r**. 

[0 0 3 2] 

[*««] **T?©*K w tfttSONETU>^©U> 
4fx-^*©JS***t«A*ST**, M#©affi£ 
t>-3&*nSa*J£fctt. CCITTi&M. 3 0. ITS 
Ba»»a*!V h7-^©J^S (Principles 
of a T e 1 e c ommu n i c a t 1 o n M 
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anagement Ne twork) j , iScfctfAN 

si Ti-210, mmmm<D%Yt. ra, 

&ZfMM<Dlttb<D*mmft£m (Ame r i c a Na 
tional Standard forTeleco 
mm unicatlons Operation, A 
dmini s trat ion, Maintenanc 
e, and Provisioning (OAM& 
P) ) J - ^l/-y 3 >i/Xf^-^^ hV-ZX 

£J:tf:/n h3;l/CDMS (Principle 
of Functions, Archl tectur 
e s , and Protocols for Int 
erfaces between Operation 
s Systems and NetworkElem 
en t s) j teE\zfcmt£tlX\t**m9L<DmVS*m*y 

h y-?mmz3cm?zfrtbiz. zvxswjysfr- 

[0 0 3 3] *^Cl^<SONET'J>^Ii, U> 
HZ, SONETiJ>^it^^ h7-^0fflH 

soNETu>^*&'it)ft»Bfcea-r«* 
< viMtfiV y>fto&*v h y v\zn&& 

£nz>Z.t\z&r) y ft*5,h7-^iW>Ht AM 
[0 0 3 4] jfclc, ^WJCP^TBBf^JHbTBII 

[0035] u>^-^co^Ti¥*ffl^*ift*r^ia 
> hco«ffi^n ? * . mrtfyMz-D^Twrn-z. 

SlOlCte, SONET^yh7^I^>hN 
(n) ©«Sg^a^^ -y-f 7tf?jU*, ttmil\Z 

[0 0 3 6] *-fH 1 0 fcfcHT, ^7f7-^Xl/^ 

> hi o o \z\*> -McDmmmm^n yi?ioitio 

/H0 3, n>hP~5 10 4, ffijfiaxy hl05, 

zn\zmm/?uyf;mm7ay>7 1 o 6*^snr^ 
a. Kai«iB^D2/^©i ouior a^-n-fn, 
5 y - H t-f y* 7x-xa»T*3tKft 2 Kg* 

WA«0 C - 1 2 *0 C - 4 8 &£©)Effl^£3!»rr 

sfctfcoitss-r >*:7x-x • 1-7 h^snrvi 



(8) 1 544 1 0 

TS«»m*fc, **WiSTS*»B*»ft3W*fc* 
*T*«»fe*fcbT^«. ttla-y h 1 0 5fcH 

snrfco, zn^\toc3, ocl stsi, ds 

[0 0 3 7].«««««j|Byny^l0 2tt, *yh7 

^httv2yy9ii^)\fr7V2yy9* 
io nnu s&sMre^a-jn oi, ior <hffi>ia 

ZL~y h 1 0 2 (b) , *y h7^xM>h^S 
•TSfc»0«#3.-^ M 0 2 (c) , ^UTNMt- 

AmF SONETt-A^H) aaan 

y hi 0 2 (a) j&*g*ftT^<5. 
[0 0 3 8] NMM10 3H X. 2 5, LAN-0 
SS> h^-^ - 3>ho-70Mr 

/HX£3*JOSS«g<ZW 2>f y?*yVUE* x~ 

£„ 3>hD-7l04H htf-^S! 
«ffi<Affl3 <L Wh 7- * X 1/ * > h ©fWW **ff -r 
£ 0 3>hD-7l 0 4<D«IE^a ! y^ -9-1797& 

\z^x\t, mmzmi i fcs-r. nin/^n 

[0 0 3 9] 01 0©a>f>D-7 1 0 4tCtJ, *y h 

30 H (CPU) ft£KJ:tHI*Sn5A-H">x7 

a-JH 2 0, /^EU 1 2 1 <Tfc}£*T*U>y^- 

^fc^trtMPx-* £ffi#T£l&K CPUi me*. 

#-*>h^gT^fc*<7)(WWAHi*#-hl 2 2# 
^nT^5. CPUH 77h9x7±KCDXhW- 
y&£W;i^y/-f >*7x-x axy hT&s l 
2 3ica««»ah-c^*««p^Djf9A*«ffi- So 

^t'J/^>3'7x-X'2-y hi 2 3te*fc, SO 
NET NMt-M'; Ha^y h 1 2 4 £tfH>*7 

NMt-MyHt^a-JW^, S&&£nfcSON 

/^>^7x-X-^7hl 2 3fi^^{C, 010(0 
NMiifia-y h 1 0 3 t<fcDiiftIOx-^iI«^^* 

(hOT^fcfe, NMl»a^M2 5i^^7x 

[0040] )k\z, ±.mLrmm7uy? -yirtf? 

50 I**hZ>*y h7-^Xl/^>h>Stt&*»W(Z)S0 



—106- 



15 

net u >?<D-mmm\z?\,*xmwz»mi>Tmm? 

[0 0 4 1] H1H *^SONET'J>mM 
£LT»«*y h7-^Xl/^>hN' (1) -N' 

(n) *»**nr^*. 01 2{r^Lfc«i:^^c:n^T 

• K ^OTIlMBtftllft-r*©-?* 
[0 0 4 2] SONETU^ftBMftLfcDHKIrifrS 

[0043] 84a-4elt U >^x-^©»»T 

i7-fr>fO^-y3> (ID) , U 

fc<zre*S. TfB^iiO, r^U>^x 

E T U > tfn X <D 74 t >t4 V 4 >r—\ y 3 >/X 7— 

[0 0 4 4] jKffrfcaAtf, H4af4U>yiDi:U> 
y ■ 94 'Jo?— 9&L*&<D1tib<D7 Yk.T—9 
•Hfi**l/TV>*. U>£MDtt, 2/WhOASCI 

Sfflcoir-y^TU^co^-f^ (UPSR, 

BLSRJteO MBU ^-yjR7 7^n©i 
[0 0 4 5] U>yXT"^X'T^fiWii4bl: 

2/HHiSONETt-;^yPKl, K2A-fh<D 
[0 0 4 6] H4c^V4dtt, S-PtoKti'-'r 

>^*3e«"r*7 ! -^«jB^f.-H4c?tt, /-j* 

n£JWMfcb£»&. SONETU>^IJ**T2 5 5 
X'/Hhlt 04et^*raOSONETU>^±cO 



(9) ^98^7- 1 5 44 1 0 

. 16 

J- - 75— A* ^yt-«77-A, T-fJ— -77 

[0 0 4 7] 0 6£#JHL'T\ 

$WJ>y'f-^W:il SONET^)U>^T 
-^^^tlT^^. fi£f^WiBLSR7y , J 
4r— i >3>Wlr*/MIMU UPSR7yjy-y3> 
T/1Xl#«££igir Sx-^Offt, J-YhmL94 
7<D®m&fcm?%tcto\ZJ-\*z:t\Z7\ : /\zuy7 

[0 0 4 8] 05«, 4/-h\ 2 7r-f A f B LSR^ 
^:/CDSONETU>^T&£« 2ttS77</^^ 
l*#HMtHQ (CW) *rSjfc, *ft»jfl>l*a*K 
«fff@0 (CCW) #ftKh5fcy££ejtLTV>*. 

£WLT^£, ^STffcttftMV {$»^*Jb7~l 2 

tta*©h^tv^T»i*<a*an©h7b:y^ (x 

^Xh7« Y3Mv9) Sfia-r«Brt6tt3&«*<5, 
X^Xh7 - h7ty^i;H 

? t y 9 <pum<Dit*b\zBim $ n& & iz \mu^ V 

30 [0 0 4 9] 06te, fflfflSTt^-raD, 0504/ 
-H2 7r-f/tBLSR©«rfHHir) (cw) IMP* 1 ** 

«STS#1-STS#6 ©7^VW^Tt^ fl a 

x-^;wi4«^s&oT*t), tn^njwfco' 
ccw«aff^;w-i 

2 0 CCW«Ift^7-12H J>hO-70^ 

*u i 2 n?t«anss*n5. w*^**;^*. 

[0 0 5 0] BLSR'J>^l:S(0^t^SONE 
50 <D$-*^tt-fe^>hfc*<O/^XSW0aTfetftt 
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6 »^ & 1 2 <scdm*iS] sTs-i^t 

[0 0 5 1] UPSR^-f7 p 0TyU^r-v3>COU> 

-fAcoOC-12 UPSR««^ g*T12*0>S 
ONET STS- l/^L3^UPSRU>^Ctt»J0 

sr&n&K ztt\t* r^T©w#i«y***#u> io 

[0 0 5 2] H6tt, El 5 KItf 4 / — F 2 7 7 -f 
A\ BLSR^-f ^SONETU>^(7)NrtHpI0 (C 
W) Brff^**;PSTS# 1-STS#6©U>^M£ 

nic#-r*ara«** nrs o . -tn-r nnwiiny F t 

ff*«W0ST6nT*0, STS#L STS#2, S 20 
TS#3, STS#4, STS#5, STS#6^l^^ 

MSTS # 1 ^STS# 6 fccfcoTtefe 

i *fnja# h ? t v 2 <Dtm*&\z7xhT^z>o 

[0 0 5 3] ±.m<Dt&Q. ^yVfol£T--JMV&& 
* h tl&mZL-y bt(Dm<D7 hV F U y 

nunt t f/fo * n-5a*a-t;ncff 

-X • y-F*<fcZmT*fc«BWflS/-Ffc»bT* 

ftsfiF^i^aR^ns. -tn^n^x i d£«i$co 

U>^UIDO "AD 2" (H6#ffi) te, /-fa 

FAfcifcS/tXID "AD 2" ©&?g#^ "-2" fct 
tt«*-F • '>-^r>X#^2©i:^^"Cm^V-F 
AtrJnA^n^^iiSrSLTV^c ;-HDI:^;u 
i d "ad 2 " (»wm^ u -r tt, *»©y-FD 

Tff KBRDUCJltSnSut 

fg 2 ©ffiSBSrflJffi-T S - iT^XO««t*f £ t hX 

[0 0 5 4] ^DX8«tH 7H, Hny^ Fdy 50 
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7Mffi. ;uxjw (add, dorp, drop-c 

ONTINUE, PASSING THROUGH) <D 

[0 0 5 5] 7F-/1XID (AC1&£) fct /-F 
FA) OFD^7 p ^JT«^<7F^J^^ 

$n^>c 1 M ^muAc i ®iw»*h» 
^jnA^nsfta#-F©^— ir>xe*^f*. 

[0 0 5 6] HD-^-;UIDH /-F©7F#lT? 
»4ft< Hn-y^J«C*w*tl* (*M.tf/-FB©AB 

3-2) . z<DW&m^u£mmtznzmm(o&& 

[0 0 5 7] Fn^^»«-/tXID»y-F<OFDy 
D^^Jt7KWlC»SBA4-4tBA4-0) . F 
Sfi0f©«a#-F©S/— ir>XS, *fc7P«|lC»* 

^lDO««ttSl: "-0" t&o, m^©is*$ 

[0 0 5 8] ;u^--/uidh /-F©7F3*J 
fcmzmn. *<nwt&mm*mz M -o" £© 

[0 0 5 9] H7«, /-FBT2ffl9f0Ka^Fa: 

«*im F&ie^s*^*fe^-f ^©^nx»«©-en 

^n^^ltl^o FOap- FBRDl-B 

RD5lt.ttS (WAtfDS-N) r/HXi^>? 

7x-xjn«t«»sn«a»a7 f/ f d y y • # 
t^i/STs#i fbrd i \z^% rmmt* 

tU ?-ir*;PSTS#2tty-FB&3iiiL, 

STS#3ttfia#-KBRD2C»^ 

STS#4BC3i#-FBRD3^ey-FB©Kii7 

[0 0 6 0] Vy97~-?M%, SONET'J>y-7 
yj^r-^3>OTSAi:TS I hftMt** Mt&m\Z 
tt, BLSR7^'J^-; /3>TTSAtTS I ©jK* 

^jga^ns. sflsa^ f©bt»a, tsa^ts i 
SiU^m\zm<zt\z^r)^m^nx^ 9 &3g#*i 

"-o" t^3i63i##^«ffi$ns. ^©fc 
TSAiiTs i .«>i«a-ffiiSPfl7?3easnT^*. 

[0 0 6 1] USPR7^J^>3>OU>^f-^ 

sfiji^-Ftm^s/tx^s-r*. Hf-^ut 
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«aiM Ft«aiM fg>iw©ts i tjsts fl 
[0 0 6 2] H6fc^snsu>y«j£x-^;wi> t 

[0 0 6 3] 0 6 ©SONET U >^X«£fg»te& 
AXAC1 

soNETij>^/UACin y-FAj&>£y-F 
csTStfsAx^-r&g), acuv^7^ji/W 
Jtsnrvis. y+vi "ac i n <d " i" t^omn 

T^£. ^6tC^Tcfc^tC, AX AC lttfia#-HB 
RD l^f>/-HA^v^STS# 1 \zmZ*>tl* 

C0&3i#*t 1- fcMEMtf- FB RD 1 7 F 

^R-ofr (^*o^v^;vsts# i) t»«fc»; 

V>. /UAC 1 UAftK:y-PC»6#-HBRD 1 IC 
/UAD2 

SONETU>^/UAD2ll y — FA;fa£y — F 
D£TMtm>£ a y^)V "AD 2" CO "2" 

tl£o AXAD2ttftji#-FBRD2fr5y-FA(D 

^*jvsTS#2K»A^n, y-HB (Twin? 
^AD2-oic±D*an*. M -o ,r \m 
mtf-vfimmzntsi^ztifti?) zmmtZo ax 

AD2H /-HCTt>ttiS#-H*i&Kt^:raja 
U B»K:y~FD©STS#2}&>Sffi8#-FBRD 
1 /UAD2H £0y-FT?fcSTS<B* 

/UAB3 

/UAB3li/-HA^6SONETU>^±*y-H 
B*T«tf*. " A B 3 " £^5^;KD#^ "3" 

^n^feCOTfe^o AXAB3tty-FA0>ffi»#-F 
BRD3^&?r*;PSTS#3iCftl^^n, y-HB 
tft^STS# 3^e.ffiM-HBRD 2fcjT6 

AX CD 6 

/UCD6}iy-KC*^SONETU>m;-H 
DSTIto, "CD 6" t^vyDMDtt "6" 

znz>*><DT&z>. ;ucD6ii;-Hc-cfii#-H 

BRD2^f>^^^JPSTS#4tCiDAe>n, y— FD 
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/UCD7 

/UCD7tt;-HC*Cfi2#-HBRD3^e^t* 

;i/STS#5 tira^en, /-fdt3 1 **/1'Sts# 

5*>Sfta#-FBRD3H*"fe-5. " C D 7 " t^O 
7*Vl<D&^ "7" H> U >>fftTZ.(DAXt*\lZV£m 

/UBA4 

/UBA4tty-HB30^SONET>J>y±*lfll/ 

ry-FA^-cEtfs. " b a 4 " tv^7^;uo#^- 

BA4tty-FBT?fia#-FBRD3*^lBlA&n, 

y-Fcs»aTst€rt^^*;i/STS#4*^^Y 
*^sTs#6caasaBE$n, e?i#-FBRD4 
\zM x y - f d <d? * s t s # 6 ±7?jffiJK $ *l 

*«k:y-FA7?^*^STS#6^SftJt#-FB 
[0 0 64] 06COy-FaSff«tt*COat)T*^ 

y-FA 

a? y-HATH /UACl^gl^-HBRDU^f 
V*^STS#lfcJPiLSn, /UAD2«I#-H 
BRD2*^5 1 ^^STS#2tCjnA^n, AXAB 
3^fi5S#-FBRD3 3&^^*;USTS#3fclBiL 
5tU SfcAXBA4*t^*;i/STS#6^6ftja# 
-FBRD4lCj£«>:2ft£. 

y-FB 

y-FB-ctt. ;uACim^STS#y^i 
a#-FBRD i(c«^T«aa^n, ax ad 2#^* 

*^STS#2£iI»U ;UAB3»r^STS 
#3^5fa#-HBRD2l:S^ /UBA4^ffiI 
#-HBRD 3^^f t^STS # 4 Ic3flx_^tl-S« 

y-FBk:^ttsi»ji^ Ft««iM F©B0<o^ti-e 
y-Fc 

/UACl^t^STS# 1 FBRD 
ltiS-fe, yUAD2^*^STS#2*HU 

/UCD6 FB RD 2 ^ ^US T S # 

4\zm&e>tU /UCD7^ffiS#-^BRD3^f»f 

v^;vsTs#5tcjpA^n^>c ;uba4H y-F 

40 C-DfflT^^^STS#4*<kr;STS#5^AX 

CD6 £CD7fcJ;B«M!3tt*fcfl&, ^coy-F^f- 
t^STS #4^&^WST S # 6 fc«S3EJE$ 

y-FD 

/ — FDTtt, /UAD2^MSTS#2^6fi 
Ji#-FBRDllCSf%, /UCD6*^t*^STS 
#4^&tta#-FBRD2fcar6, /UCD7^ t 
*^STS#5*^fi^-FBRD3JC»-6, AXB 
A4^fr^STS#6^ FB RD 4 \Z& 

50 ^TRI— ?-V*;PSTS#6±SJ|Wra. 
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[0 0 6 5] u>y«£5r-:/Mt* /txSffiflHtfcy 
-FMSWWEWfcfc. HAxn^hStt (TSi) ■ 

is«it)Sttr^>o jumturAH ts i 

*K£B, 0SONETU>WX I 

AB, /UBA4(i;-HB?ttft^STS#4l: 
»^/-KC-Cft^STS #6 fcgXSnafc 

So 

[0 0 6 6] 081:, CCWlffftWSTS#l- 
STS#6(OU>yaS^-^^fo 0 6CDCWSI 

/tx v>b 1 2nSi h 7 1 v z st^-rfc^T 

[0 0 6 7] WftfanT, (^*r}/^XCD^7).(0B»T? 

*BW»&*bT^a. HAtf, /UAB3<1:BA3, 
CD6iDC6fc£B/*;* -^7T*5. 
[0 0 6 8] (WAtfy-HPfl^^r-f /W 

a — 9 c^fflSf- ^fc^SftT^S. 09a[t X 
TS#7-STS#12CDU 

09bt9cH CWlfPft^VSTS#l~STS 
#6 tCCWffilST^^STStf 7-STS# 1 2 <D 

[0 0 6 9] HRK*A»*KMfcB, CWtCCWCO 
5R*CD*|filO«K^^*^STS #7-STS# 1 2 
B> T^TxV^^h^fig (^^D/UXJH T?h 

t9ctt, 05<O/-FB£,/-FC<DlScO#77^A' 

r h ^ t * ± o ©ssnsis 

fcSONET/UACK AD 2 *5i;tfB A 4?!>*C CW 
«a[5 1 ^^;VSTS# 7, STS#8^STS#1 

o^iibT^-^A^^^n, m^s-tn* 

Mtfft«STS#7, STS#8£cfctfSTS# 



(12) WH¥7- 1 5 44 1 0 

n«, h7t7^MnfcJ6l:STS#7-STS 

[0 0 7 0] S^Ottffi (O*0^fi0)a:^«» T 
B y C C CW©«if t *J1^S TS#7-STS# 

xh7« h^t^fceat^c^Bwress. 

10 B, ^S«±«rfCttr^T©X^Xh7 ■ h?t*;/££ 

~yn%z>®i!i\ t^szt&^n^tws-vizizm 

SONET'J>^r-^MtnH S^COh^t 
[0 0 7 1] ftfPh^ty^OAXlDoaatlBSa: 

[0 0 7 2] SSfcJUfcMtcmAtf, 139 aB. 
£«ffl<0 C CW^f6)(0«a^^^;kS TS#7-STS 

# 1 2G)X^Xh7 ■ h7t»y^*KWTSt>co-C* 

So i^xh7'.h7t'^*v-FA, 

B, C, DfcfrWT, /UAB10, BA17, BA 
9, C A 8 > CB11, DA14, DC12Mei$ 

nso 

a? [0 0 7 3] y-HB-cwo*4r-^;w«« 

1tSfcd6tC«a^V^;VSTS#7, STS#8*3j;tf 
STS#10*««3h5. BLOAtt, H9b«A 

^xacib#«l iT*sn*aoy-HB-c 
fta^t ^^s t s # 7 c^-yn^^ $n^»o /ua 

D2H iiL 2 T^^n^I D / - H BTf t 

T S # 8 \Z)V-?n 7^Stl, /UBA4 BffltL 3 *t 

^t<k^i;ft^STS# i oic;p-:7V^?sn 
:na^«aft^sTs#9, sts#i 
40 i, sts#i 2B> *»&sttrtc^n*raox^ 
xh7« h^t^^©ea&5i€r«^fT'5. a9cit 

■f*;PSTS#7-STS#12 
&3£t— ^T&So /UACL AD2*5ir;BA4 
B, S8ftMSTS#7 v STS#8tWSTS 

# 1 OTWA'y^^tifcM© 

U -*/UAB 1 0. B A 9> CB 13. DA 1 4*5 
cfctfDC 1 2B, *$k%$LWC*>X?Xby • h^ty 

B, 7F&38£I& ^**;PSTS#7, STS#8^J; 
50 tfSTS# 1 OOX^Xh^ • ty^cD^&fc) 
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[0 0 7 4] 09 b<h9 ct^fttf, /UWH^ty 

&a zmmLx^zmmzo blsr^ 
xaisMraowistu *svMi«ssn5^t^T 

[0075] TA39i»*Lfc»^fctt, 

[0 0 7 6] *&#«IESnTL*;Ltf toSO, A- # 

o rc*^tc tt, -t o / - F teKco y - f \z u > 
*fc») . zorc^±tmmtmmmt, a-f* j» 

[0 0 7 7] 

[»«©»*] «±KWLfc±3fc*»W©SONET 

[0 0 7 8] HlK, Mtfi^O^y F7-#XU-;* 
X ■ 3V>F©*£«S"rc£l::«ktK ^ffl^6U>y 

y h 7 -*<d«w 7 x-x *mm>tz> z 
t^iJi-tir**. eait*^y>^±r^ttsn 



5 4410 

[0079] ±j£oss*K^ict>, y >y£#&*jrr 
*teic i^©y >y • ^>d-f • av>H«w 

jizwmxzz. i:^5Wj«t>*5. a±&«^m 
ct t> j; ^ y > t^z> msktm & n 

So 

[0 0 8 0] ^^^IfiiaD, &fifcB 
t *"T^T*ar 5*rLV^ SONETU >^©1f y 

^w, *** *fc*oft<o«ffl -affltt, *na**»fc 

[HI] Hltt. *»SONET/SDH'J>^- 

[02] 0 2lt *^TOSONET/SDHU>^-. 

/UfflSSONET'J>^«tHT*D, Iffi/UW 
tffil/U P SfrT* 1 if* 2 7 r*f AVtX JC± o»s 

[03] 03 a*5ctr;3 btt, *»W©SONET/S 

SONET>J>^tra5, 
[04] |4a-4eH *»f OSONET/SDH 

y >y * it^*^ by-?<D-$mmz&tt % y >^ 

[05] 05tt, *^SONET/SDHU>^* 
*y*f^y F7—^ o - ^ 4 J - F <k 3 , 
277^ABLSR^-f^(DSONETU>^t0 

[06] H6tt*aS*OSONET/SDHy>^--U- 

co-hjs^jt^^o ^ni*y>^5 L -^a)*£ttr*) 

(DTf*0v 0504/— F, 277-fA*BLSRSON 

ETy>y©»tnao»fp^*jk STS#1-ST 
s#6icsffl^n^, 

[07] 07ti, *«9J<DSONET/SDHy>^- 

.Htiaufoiew-f fo, /-Hms^Dxaa 
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(14) 
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[08] Hsu. H5©y>yoRWrinao»ff^* 

[09] 09ali, MP^©h7ky^^gmS 
P#H-|H0 (CCW) ffigft^STS#7~STS# 
12(0, TJW*a»a>U>4^5r-yiP©-»ll#l 
B9b*,ttf9cll HBOU^OWBD 

(CW) »ff^*;USTS#l-STS#6i:E«f«- 
®0 (CCW) fi8ft^STS#7-STS#12 

[010] HlOtt, *S«OSONET/SDHU> 
[011] 01 Hi, H10l:*l/&*yh9-^ll/ 



70 
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[01 2] K#©a«-9-7*y h«7-* • ->XxAC0PB 
[«Mf<Z>iftW] 

100 *y h7-^Xlo<>N 

101 isa«se^n^^ 

102 «*fflffl*fl&:7D^ 
1 0 3 NMiUKva-^ 
104 n>hD— ^ 

1 0 5 iaaz^ h 

106 Sifi/Bft«ffi^Dy^ 

1 2 0 A-H^xT^^il— ;i/ 

121 ^^eu 

122 fflHAffl^-h 

1 2 3 >^7x-X -a^h 

124 SONET NMt-/\'A7 KuLU^ h 
1 2 5 NMMffa- >y h 



[01] 



[02] 



< 


OSS 
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